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Introduction
The popularity of the Internet has increased the importance of Internet-based teaching and learning. Teachers have attempted to use learning management systems (LMS) and learning content management systems to enhance their teaching methods. Robinson and Schaible (1995) suggested collaborative teaching, in which teachers teach a subject or design learning activities and discuss and share their teaching experiences with other teachers. Teachers frequently use the Internet to instruct students (Curran, 2002) .
Because online classes are increasingly common, numerous researchers have attempted to develop innovative approaches that meet the needs of online learners and are not limited to face-to-face conferencing (Hyland & Hyland, 2006; Miller, 2001; Peterson, 2001; Wible, Kuo, Chien, Liu, & Tsao, 2001) . DiNucci (1999) coined the term Web 2.0 to describe the features of information sharing, interoperability, user-centered design, and collaboration. In Web 2.0, information flow changes from unidirectional to bidirectional; recently, Web 2.0 has also been combined with e-learning, which is referred to as e-learning 2.0 (Downes, 2005) .
In international trade, teachers traditionally provide knowledge to learners by using slides, setting assignments, or using other classroom-based teaching methods. For example, learners can be divided into groups, each of which is regarded as a trading company. The group members collaboratively discuss and prepare reports. To overcome physical access limitations, certain institutions have leveraged the Internet to facilitate teaching international trade, building e-learning systems that include teaching videos and slides. Learners can watch the teaching videos anywhere and at any time through the Internet. They can also download and study slides and submit homework through the system. This teaching method is similar to the traditional teaching method, allowing learners to conveniently study international trade by using the Internet. However, such methods enable only a partial understanding of the international trade process; thus, certain institutions have developed international trade classrooms or games to facilitate learning international trade (Houston & Hoyt, 2001; Chiang, 2007) . Although such methods are more attractive compared with traditional teaching methods, they present major disadvantages such as comprising an incomplete trade process and limited models.
To overcome the limitations of traditional teaching methods, international trade classrooms, and games, we proposed a simulation-based international trade learning system for both students and teachers, allowing students to practice writing English business letters and conducting international trade processes by using the Internet.
Designing the virtual environment by using Web 2.0 technology ensures that the proposed system is suitable for face-to-face classes and after-school and distance learning. We designed several system functions that enable teachers to easily correct English business letters. We also surveyed user opinions toward the proposed system throughout two semesters, evaluating the quality of the generated letters. Few studies have presented the design and evaluation of e-learning systems that help students learn about international trade processes by using simulations. The proposed system assists Literature Review E-learning 2.0 E-learning 1.0 differs from traditional learning methods; learners can learn anywhere and at any time by using an e-learning system (Ngai, Poon, & Chan, 2007) . Numerous studies have shown that e-learning yields greater positive effects compared with traditional face-to-face learning (Dutton, Dutton, & Perry, 2002; Koory, 2003) , facilitating increased interaction between the learner and computer. E-learning 1.0 supplements traditional learning materials, incorporating animations, computer games, and other computer-supported collaborative activities, positively motivating students and yielding a positive learning effect (Holzinger, 1997; Weiss, Knowlton, & Morrison, 2002 (Barsky, 2006; Barsky & Purdon, 2006) .
Web 2.0 encourages users to interact with other users, a feature that numerous theorists consider fundamental to e-learning (Kamel Boulos & Wheeler, 2007) . Interaction encourages deep and active learning engagement, builds learning communities, and enables learners to provide feedback to teachers (Fahy, 2003) . Scholars have recently reported associations between teacher-learner interaction in online learning and increased levels of student motivation (Shea, Pickett, & Peltz, 2003; Levy, 2007) . Ebner (2007) proposed that e-learning 2.0 = f (elearning 1.0, Web 2.0, and the human factor). The formula shows that successful elearning 2.0 consists of users sharing content over the web (Web 2.0), the learning material is accessible through an LMS (e-learning 1.0), and Web 2.0 must be presented to the teacher and learners (the human factor).
Common Errors in English usage
We referred to numerous studies to design a colorful annotation module to classify common English usage errors, including the Online Annotator for English as a Foreign Language (EFL) Writing, developed by Yeh, Lo, and Huang (2006) . This system replaces traditional paper-based error feedback and correction with interactive feedback and analysis. Using the system, learners write and teachers correct English compositions. The system is tailored to teach business English, and particularly writing English business letters. Certain differences exist between writing business letters and general English such as the architecture and rules. To classify business English and common usage errors, we referred to a computer-aided error analysis study (Dagneaux, Denness, & Granger, 1998 ) that involved using standard text-retrieval software tools to analyze an error-tagged corpus; this method quickly yields the types of English errors and error counts. In the current study, we divided English writing errors into seven major types, which were subdivided into specific types. Kubota (2001) studied learning a foreign language, focusing on Australian students learning the Japanese language. Although the current study did not explore learning English, this was a useful reference because it classified Japanese language errors; this facilitated generating classification rules.
To Chinese people, English is a foreign language. Potter (1992) The book included various examples that provided a solid foundation for establishing the error type categories used in the proposed system.
Annotation and Learning
Annotation refers to a comment added to the original text (Glover, Xu, & Hardaker, 2007) . Online annotations allow students to learn based on conversations, whereas paper-based annotations are shared only through print technology (Wolfe, 2002) .
Regarding collaborative learning, Bargeron, Gupta, Sanocki, and Grudin suggested that annotations can provide contextual and personalized notes, enabling asynchronous collaboration among user groups (1999) . Online annotations also enable users to add and share commentaries that are no longer limited to passively viewing content on the web. Ovsiannikov, Arbib, and Mcneill (1999) proposed that online annotations comprise four primary functions: remembering, thinking, clarifying, and sharing.
Several online annotation systems have been developed and applied to learning, including CoNote (Davis & Huttenlocher, 1995) , which enables a group of people to communicate by sharing annotations among sets of electronic documents. Yang (2006) proposed a personalized annotation management system to track seven types of annotations, including questions, explanations, commentaries, bookmarks, sketches, drawings, and links; this inspired researchers to explore various types of error annotations that could allow learners to quickly understand their errors. These studies prove the usefulness of annotation systems in empirically evaluating real-life learning contexts.
Online annotations provide powerful functions, such as clarifying, sharing, and facilitating synchronous or asynchronous communications; thus, EFL teachers and learners experience an environment that engenders constructive error correction and feedback.
Digital Simulation and Learning
Various definitions have been proposed for digital simulation. After referencing several studies, Baek (2009) suggested, "A computer (digital) simulation can be defined as a program that models a system or a process." Simulations can be categorized into distinct types. In education, according to the teaching objective, Alessi and Trollip (2001) categorized simulations into those "about something" and those explaining "how to do something."
Simulations enable learners to experience specific situations, expanding beyond typical learning activities (Baek, 2009 learning-by-doing, improving higher order thinking by applying various teaching models, and supporting lifelong learning as a tool (Baek, 2009 ).
Several simulation-based systems have been developed and applied to education.
Regarding teaching "how to do something," Sawhney and Mund (1998) developed a simulation-based construction-management learning system, enabling students to learn how to manage construction projects. In this system, students use their knowledge and consider the given resources to plan the construction process before executing their simulation model. If the result is unsatisfactory, they can redesign their model and conduct iterative tests to determine an effective solution. This system provides a riskfree environment, reduces the costs deploying real construction plans, and provides hands-on experience. Regarding teaching "about something," Swaak and de Jong (2001) used a simulation-based discovery learning environment called CIRCUIT, simulating the behavior and voltage sources of electrical sources to explore the learning effect of this type of learning environment; the findings indicated that using the system increased the intuitive knowledge of students. Cho et al. (2012) Few studies have investigated simulation-based learning systems for use in international trade education. Therefore, we designed, implemented, and conducted a preliminary evaluation of such a system. Leveraging simulation-based learning, online annotation, and e-learning 2.0 enables students to learn the international trade process and business letter writing.
System Design System Overview
The proposed system enables students to learn international trade processes and business letter writing by acquiring hands-on experience in a simulated environment. We designed the international trade process flow engine, notification module, and role module to provide a virtual environment for international trade. The primary interface provides users access to the business letter writing module, (peer based) colorful letterannotation correcting module, and international trade process learning file library. The process flow engine simulates the international trade process in 38 steps; system users encounter these steps in a way similar to the real world. The business letter writing module was designed to allow students to practice business letter writing. The letterannotation correcting module can be set to teacher or peer-based modes. The peerbased mode can be used to reduce teacher efforts regarding corrections, and the user conducting the correction can easily provide the error types and comments by using the module. The corrections are displayed as annotations in the letter, allowing students to recognize error types and providing directions for modification. A feedback mechanism helps students express their opinions or ask questions regarding corrections. After students receive corrections, they can ask the teacher (or peer corrector) questions or discuss and clarify the errors with their teammates. When students do not know what to do or how to begin writing, they can access the international trade process learning file library to obtain sample letters and knowledge regarding international trade.
Virtual International Trade Environment Figure 2 shows the virtual international trade environment. The general administration department comprises teachers and system administrators. These parties can manage system settings, allowing peer-based correction or changing student roles. In the proposed system, we designed various departments similar to those in the real world such as trade companies, banks, and manufacturers. 
Business Letter Writing
Writing business letters (or commercial mail) plays a critical role in the real-world international trade process. Learners must understand how to write business letters, using formal and correct English. The proposed system provides a platform for learners to write business letters and discuss their work with teachers or other learners. Figure 3 shows the flow process for writing and correcting business letters. A learner first writes and submits a letter, and a teacher or student subsequently corrects the letter. All learners on a team can read these corrections, regardless of whether they are the author. After reading the correction comments, the team members discuss the letter and raise questions, which teachers or peer correctors answer. A team of learners can discuss the comments and content of the letter until they obtain the desired answer; thus, the author can rewrite the letter after learning how to improve it. 
System Evaluation Overview
We investigated system usability and student opinions toward the proposed system throughout two semesters (summer 2011 and spring 2012). The course content was identical in each semester. Because students were allowed to take the course several times, certain students took both the first and second semester courses. No peer-based correction or role-changing mechanisms were involved in the first semester course; we added these mechanisms and several other system improvements after the first semester when we collected and analyzed student opinions toward the system.
Following the second semester, we collected both learner and teacher opinions to determine the system improvement status.
Sample
The volunteer participants comprised 102 learners, of which 85 were undergraduate students and 17 were graduate students. The learners completed an online questionnaire; at the end of each semester, we received 49 and 24 valid questionnaires.
We interviewed nine teachers in the language department, who also completed the questionnaire.
Design and Implementation of a Simulation-Based Learning System for International Trade University ran an international trade seminar course. The course objective was to instruct students regarding international trade and business-letter writing. Prior to the class, we used two class periods to introduce the proposed system. After the system introduction, the students attended normal classes, using the system to practice the international trade process after class. Students were allowed to take this course more than once. Before the end of each semester, the students completed the questionnaire.
At the end of the second semester, the researchers interviewed nine teachers in the language department, who provided their opinions of the proposed system. Each teacher was introduced to the system and operated it for several minutes. At the end of the interview, each teacher completed a questionnaire.
Materials
The questionnaire used to evaluate the proposed system comprised two sections. First, we adopted the widely applied system usability scale (SUS) to evaluate system usability (Brooke, 1986) . The questionnaire comprised 10 questions, and each item was scored from 1 (strongly disagree) to 5 (strongly agree). The total score for the odd numbered questions was the original score minus one, and 5 minus the original score for the even numbered questions. The SUS score was the sum of the total scores multiplied by 2.5, and the scores ranged from 0 to 100. A high total item score indicated that the proposed system performed effectively regarding that item.
In 
SUS Results (First Investigation of Learner Side)
All items yield standard deviations less than one, indicating that the student opinions were similar.
Item 7 yielded the highest mean score (3 points); the lowest scored items, Items 4 (1 point) and 10 (1 point), indicate that users believe the system can be easily learned and used, but the process may require technical support. The Item 10 score shows that using the proposed system requires considerable prior knowledge because the system is integrated with the international trade process. The demographic information indicated that numerous participants majored in the English language, law, and computer science. Few learners were international trade majors.
Although Item 5 (2.88) attained the second highest mean score, indicating that the functions of the proposed system were well integrated, the Item 2 score implied that the system is unnecessarily complex and should be simplified. 
SUS Results from the Second Semester Students
Before the second semester, we considered the suggestions collected from the first semester students. We simplified the system flow, added a peer-based correction mechanism, a role-changing mechanism, and new detailed instructions. We also adjusted the system interface and functions.
Design and Implementation of a Simulation-Based Learning System for International Trade In addition, both the contribution means and standard deviations of Items 4 and 10 increased; thus, compared with the first semester, more users in the second semester indicated that they did not require technical support to use the system. The item, "I need to learn several things before I can use this system" also improved. This result could be because of the detailed instructions, simplified process, and interface adjustments. However, detailed instructions may only help certain students solve problems because they are incomplete or certain users do not read these instructions when using the system. Although the system was improved, the level of required prior knowledge regarding international trade remained the same. Thus, the results may differ because certain students took both semesters of the course and their experiences with the previous version of the proposed system made them more familiar with it compared with new users.
Item 2 attained a mean value of 2.38, which was 0.50 greater compared with the first investigation, indicating that an increased number of learners did not perceive the system as unnecessarily complex. This result elucidates the change in the standard deviation of Item 2, because learners were likely to rate agree or strongly agree in the first investigation and disagree or strongly disagree in the second investigation.
However, this demonstrates that certain learners perceived the system as unnecessarily complex.
Comparing the results from both semesters yields similar item scores, and similar items yielded the highest and lowest scores in both investigations. The SUS scores for Items 4
and 10 were the lowest in both semesters, indicating that although adding detailed instructions and streamlining the process increased the scores, the need for technical support and prior knowledge to use the system remained problematic. The Item 10 score may be difficult to improve because despite improvements, the system requires knowledge of international trade processes. However, the Item 4 score can be improved such that users do not report a need for technical support when using the system.
Open-Ended Question Results from the Second Semester Students
First, learners perceived that they would become familiar with the international trade process if they frequently used the proposed system. This shows that students familiarized themselves with international trade and improved their relevant skills by frequently using the system. Second, numerous students who participated in both semesters of the investigation mentioned that "the interface is more user-friendly compared with the former version"
and "the function is more user-friendly compared with the former version." Thus, learners perceived the enhanced interface and functions in the revised version of the proposed system.
Third, learners spent less time learning this version compared with the previous version, and the detailed instructions facilitated using the system.
Fourth, in addition to providing positive feedback, learners hoped the system could provide instant notifications. Certain learners also suggested using e-mail as another form of notification. Notifying learners when to perform the next step in the international trade process could raise the level of execution efficiency among students.
Finally, certain learners perceived that the system included sufficient functions and that they merely needed time to become familiar with the system. This shows that certain students were satisfied with the system functions. Increasing the functions may cause these students to consider the system as unnecessarily complex.
SUS Results Obtained from Teachers After the Second Semester
We designed a colorful annotation module, a learning-file library, and a notification module for teachers, who used the SUS to evaluate these modules. Table 3 shows that the SUS score was 74.45. According to Bangor et al. (2009) , this value scores between good and excellent; thus, the proposed system yielded effective system usability to teachers. This section presents a detailed analysis of these results.
Items 1 (3.44 points), 3 (3.44 points), 8 (3.22 points), 7 (3 points), and 9 (3 points) yielded the highest mean scores, demonstrating that the proposed system is easy to use and learn. An optimal user experience allows users to gain enjoyment from using the system. Table 3 SUS Results (Teacher)
The standard deviations of Items 7 and 9 were both 0.00, and their mean contribution scores were both 3.00. Thus, although teachers require initial help to use the system, they can effectively use the system after receiving help.
Open-Ended Question Results from Teachers After the Second Semester
In addition to gathering learner opinions, the teachers completed the open-ended questionnaire to provide their opinions. First, the teachers indicated that the system is easy to use and familiarized themselves with the system following brief instruction. This result is consistent with the SUS scores.
Second, certain teachers indicated that too many colors caused problems in the system, yielding numerous errors and making it difficult for learners to rapidly realize these errors; this decreased the instructional efficiency of the system. The primary difficulty in error correction lies in learner failure to detect errors rather than a lack of knowledge.
Adding the error type and a special notation before presenting the error content or showing the error and annotated content may solve this problem. Using this method could also reduce the number of colors required for various errors. Thus, the color selection should be adjusted by considering the relationship between the color and the error. Third, certain teachers suggested adjusting the types of errors used in the proposed system based on distinct errors such as the document structure or writing style.
However, not all teachers agreed that a specialized error set was required. Offering personalized error types that teachers could customize may solve this problem;
however, this could cause confusion regarding error types when students encounter varying error sets. Another possible method could be for teachers to discuss the error sets to be implemented before a semester and before deploying the system. Fourth, the interface should be improved to enable users to easily notice relevant buttons. Hot keys should also be added for each button.
Fifth, several suggestions were received regarding notifications and the add function.
The system should inform teachers when letters awaited error correction to enhance the system efficiency. The system should also provide a learner status, detailing the number of written letters, errors, and login frequency. An active notification mechanism or passive status summary report can also be added to the system, enabling teachers to assess the student status and aid in the learning process. Designing advanced functions could enable the system to automatically detect possible English errors. When correcting letters, teachers can refer to the errors detected by the system to increase the efficiency and quality of error correction. Adding voice-recording functions, allowing teachers to record responses to each error, could also allow learners to rapidly understand their errors.
System Use and Writing Performance Evaluation
In the summer of 2012, 33 students enrolled in the international trade seminar course.
We recorded student login times to analyze the system use habits of students. Figure 4 illustrates the student login time distributions from August 31, 2012 to February 28, 2013. In total, 797 system login times were recorded. The data indicated that 1100, 1000, 2200, and 2300 hours were the most popular login times, exhibiting 153, 88, 82, and 73 logins, respectively. Most of the login times (635) occurred in the first three months (before November 27, 2012). The reason could be that most students needed to prepare for final exams, or the international trade process was practiced throughout the first three months and students decreased their system use as the course progressed. To assess writing performance levels, we recorded all error numbers in the studentwritten letters (209 letters) and submission dates. 
Discussion
We proposed a simulation-based international trade learning system for both students and teachers, investigated user opinions toward the system, and examined how using the system enhanced the quality of student-generated business letters.
Based on the answers to the open-ended questions, students perceived that the system helped them practice writing English business letters and conducting international trade processes. They also perceived that frequently using the system familiarized them with international trade processes. Thus, the students applied the knowledge they learned from their classes or textbooks in the simulation environment to perform the international process. Simulations allow students to practice and develop skills such as business letter writing. The student SUS results indicated that the system usability increased between the semesters, possibly because we adopted suggestions from the first semester students to enhance the system. The overall teacher SUS grades were higher compared with the student grades, possibly because teachers primarily used the business letter writing functions, whereas students also used the international trade functions, which required simplification. The grades may decrease because of the complexity of the international trade functions. Users also suggested several functions such as e-mail or instant message notifications for both teachers and students. This
shows that in addition to system notifications, users wish to receive notifications in various forms. Teachers also suggested several valuable functions such as voice recording, intelligent error detection, and learner status notifications. These functions could be added to the proposed system to relieve the burden on teachers and enhance their understanding of learner status.
The summer 2012 data indicate that student letter-writing quality improved. This could be because the colorful letter-correction and annotation function enhanced student understanding, improving student writing skills after they found and corrected errors.
These findings imply that students can recall and apply their knowledge from class or textbooks in a simulation-based learning environment; practicing in a simulated environment also facilitates developing skills. The proposed system can be used in faceto-face classes or after-school and distance learning. Regarding after-school and distance learning, after a teacher introduces the proposed system to users, it can be used to practice conducting international trade processes in class or after class. If students generate questions, they can query the system and their peers and teacher can also provide feedback to facilitate learning. Future studies could investigate whether and to what extent the proposed system improves international trade skills. International trade companies could also deploy the proposed system to train new employees to observe its training effects. Moreover, after modifying the business letter writing module, it could be used to practice international trade in various languages (e.g., Chinese, Japanese, Russian). Considering other application domains, after replacing the flow process, the proposed system could be applied to teach document flow processes among governmental or industrial institutions.
